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ABSTRACT 
The combined log of two deep diamond drill cores in 
the western Kentucky coal field provides a basis for Ken­
tucky-Illinois interstate correlation of late Pennsylvanian 
strata . Cores repre senting 1 588 feet of strata above the 
Danville (No . 7) Coal (Illinois) are in permanent storage at 
the Illinois State Geological Survey where they have pro­
vided a basis for spore analysis and for paleontological and 
stratigraphic studie s . Within the interval of strata repre­
sented in the core s ,  there are 28 coals or coal horizons ,  
2 1  marine limestone or shale members , and 1 1  nonmarine 
limestone s . Sandstone and s iltstone constitute 43 percent 
of the interval cored,  shale 36 percent, lime stone and fos ­
s iliferous shale 1 2  percent, clay and claystone 8 percent, 
and coal 1 percent . 
The stratigraphic interval repre sented in the cores 
include s all of the Henshaw Formation and all but the lower­
most part of the Lisman Formation of Kentucky, and the en­
tire McLeansboro Group of Illinois .  Many of the individual 
rock units de scribed in the cores can be correlated from 
western Kentucky to adjacent parts of Illinois . 
A composite graphic log shows lithologie s in the 
cores to the scale of 1 inch= 5 0  feet . Key members are 
named and are correlated into a nearby electric log of the 
same scale . Comprehensive log s of the cores are included 
to provide a detailed description of the stratigraphic suc­
ce s s ion . 
INTR ODUCTION 
Diamond drill core s recovered from Peabody Coal Company drill holes 47 
and 49  near Sturgis , Kentucky (fig . 1) ,  encountered 1 5 88 feet of late Pennsylva -
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nian strata . The region is extens ively faulted and the locality from which the se 
cores came is located in a downfaulted block where post-Pennsylvanian faulting 
has preserved from erosion a s mall area of the youngest Pennsylvanian rocks yet 
recognized in the Illinois Basin . Rocks of equivalent age undoubtedly were de ­
pos ited throughout the region but have been eroded from the surrounding area, ex­
cept in deeper portions of this graben or in others that have not been discovered . 
Recent study of spore as semblage s (R . A .  Peppers , personal communication) from 
outcrops �n the Rock Creek Graben (Baxter, Potter, and Doyle , 1 963)  in northern 
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Figure 1 - Location of diamond drill holes and reference oil test hole. 
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the youngest coal members encountered in hole 47 (fig . 1) are locally present in 
downfaulted areas of Illinois near the Kentucky-Illinois boundary . 
The C .  E .  O' Neal Company# 1 H .  M .  Shouse oil test in Carter grid sec­
tion 2 0 -N- 1 9 ,  Union County, Kentucky (fig . 1 ) ,  is located very close to hole 49 ,  
which is  the deeper of  the two core te sts . Because the core hole is nearby the oil 
test, it is pos s ible to make good correlations between the core and the electric 
log of the oil te s t  (plate 1 ,  in pocket) . The region has been drilled extensively 
for oil and gas ,  which make s possible correlation of the Pennsylvanian section 
de scribed in the se cores over rather wide areas of western Kentucky and adj acent 
parts of southern Illinois . Also, comparison of the electric log of the Shouse te st 
with the electric log of the Oilfield Contractors , Inc . ,  # 1 Timmons te st, located 
about 6 0 0 0  feet ea st of the Shouse te st in Carter grid section l 7 -N- 2 0  (fig . 1) , 
shows that the Timmons test  encountered approximately 1 8 0  feet of stratigraphi­
cally higher sediments than is shown in either of the core s .  
It appears that the uppermost strata in the core s are younger than the young­
e st sediments known in the Fairfield Basin in Illinois . Thus, it is interesting to 
speculate whether or not downfaulted remnants of the Pennsylvanian section may 
be yet undiscovered in western Kentucky or adjacent parts of southern Illinois that 
may record the transition from Pennsylvanian to Permian age and extend the strat­
igraphic column for the Eastern Interior Coal Province to include sediments as young 
as the Dunkard Group of the Appalachian Coal Province . 
Peppers ( 1 9 64) studied plant spores in three coals , and in as sociated sedi­
ments , from the uppermost 3 0 0  feet of the core from hole 49  in order to inve sti­
gate the pos sibility of using the spores from lithologies other than coal to corre­
late Pennsylvanian strata . A large variety, but relatively small number, of bisac­
cate pollen grains were found in the shale s . These appear to have been produced 
in upland areas by plants underg9ing major transitions in evolution . The se plants 
became an important element of the Permian flora . Peppers also has made macera­
tions and preliminary studie s of all coals from both cores . Detailed study and 
comparison of spore a s semblages in the coals from the se cores with those from 
equivalent age strata in Illinois should permit correlation of late Pennsylvanian 
strata in Illinois with those in western Kentucky . 
This paper concerns one set of data that shows the thickest unfaulted late 
Pennsylvanian section now known . It is being used to establish and correlate the 
uppermost 1 5 8 8  feet of a section of Pennsylvanian rocks now known to exceed 3 2 0 0  
feet in total thicknes s  in we stern Kentucky . It i s  our hope that through the use of 
this log as a reference section, other workers will be better able to recognize and 
correlate strata of late Pennsylvanian age elsewhere in we stern Kentucky and in 
adj acent areas of Illinois . 
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Previous Work 
Studie s of Pennsylvanian sediments in the western Kentucky coal field by 
David Dale Owen between 1 8 5 4  and 1 8 5 9  are among the earlie st inve stigations of 
the sequence of Pennsylvanian strata in the Eastern Interior Coal Province . The 
earliest geologic report to classify the Pennsylvanian strata of the region in a strat­
igraphic column was that of Owen °( 1 8 57) . The upper part of Owen's column is 
shown in figure 2. In it he numbered each of the recognized coals in ascending 
order from the base of the Pennsylvanian Syste m .  Included within the upper Penn­
sylvanian portion of Owen's column were coals 1 2  to 1 8 ,  the Anvil Rock Sandstone , 
the Providence Lime stone , and the Carthage Limestone Members , to which Owen 
assigned name s .  
In the earlie st clas sification of Pennsylvanian sediments in Illinois ,  A .  H .  
Worthen ( 1 8 6 6 ,  p .  5 0 )  recognized the continuity of the sedimentary sequence be ­
tween western Kentucky and southern Illinois and followed Owen's cla s sification . 
The stratigraphic section first adopted by the Geological Survey of Illinois (Le s­
quereux, 1 8 6 6 ,  p .  2 13) was based on a section at Shawneetown, Illinois ,  which 
Owen had published in 1 8 5 6 . Worthen and his as sistants used the classification 
that had been established by Owen in their first report and correctly extended the 
correlations of Coals 9 and 11 of Kentucky and the position of the Anvil Rock Sand­
stone of Owen's section as far north as Peoria, Illinois (Worthen, 1 8 6 6 ,  p .  53 ) . 
However, in his second report, Worthen was unable to account for the thinning and 
disappearance of many of the lower Pennsylvanian Members of Owen' s section in 
his northern Illinois sections and thus as sumed that Owen, through some miscor­
relation in the lower portion of his Kentucky section, had duplicated about 3 0 0  feet 
of strata (Worthen, 1 8 6 8 ,  p .  7) . T;herefore, Worthen based the revised general 
section for Illinois on the sequence exposed along the Illinois River Valley in north­
ern Illinois and renumbered the coals , assigning them numbers from 1 to 1 0  in as ­
cending order from the base of the Pennsylvanian . At that time , Worthen recog­
nized that correlations in the earlier report (Worthen, 1 8 6 6 ,  p .  53)  for coals in 
the upper part of the section near Peoria and in northern Illinois (including Coals 
9 and 1 1  and the position of the Anvil Rock Sandstone) were unchanged, except 
that in renumbering the coals of the Illinois section his No . 5 Coal became equiv­
alent to Owen's No . 9 Coal in the Kentucky section . Likewise,  No. 6 Coal of 
the new Illinois section became equivalent to the No . 1 1  Coal of Kentucky (Wor­
then, 1 8 6 6 ,  p .  5 3 ;  1 8 6 8 ,  p .  9 ,  13) . 
L .  C .  Glenn ( 1 9 1 2) described the Pennsylvanian sequence in western Ken­
tucky . He added to the section described by Owen, bringing the total thicknes s  
of the Pennsylvanian to over 2 0 6 5  feet . The Lisman, Geiger Lake , and Polly Coals 
in the upper part of the section were named at that time by Glenn . 
The next major study in the western Kentucky area was made by Wallace 
Lee ( 1 9 1 6) ,  who recognized the earlier work of Owen and Glenn, but de signated 
a total compos ite thickne s s  of 2 6 5 0  feet for the Pennsylvanian sequence . The 
establishment of the position of Owen's Carthage (Grundy Knob) Limestone in the 
section was a major contribution by Lee .  Glenn ( 1 9  2 2) further de scribed the upper 
part of the section that Lee had de scribed and, in addition, de scribed additional 
members in the Henshaw Formation (Dixon Formation of Glenn) , which extended the 
recognized total composite thicknes s  of Pennsylvanian strata to 2 880  feet (fig . 2 ) . 
In the adjacent region of southern Illinois ,  Butts ( 1 9 2 5) utilized the sec­
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tucky, to describe the McLeansboro Formation in the Equality-Shawneetown area . 
Wanles s  ( 1 9 5 5 ,  1 96 2) described the Pennsylvanian sequence in the Eastern Interior 
Ba sin and commented on interstate and interbasin correlations . Kosanke et al . 
( 1 960)  presented a new rock- stratigraphic class ification of the Pennsylvanian strata 
of Illinois in which the late Pennsylvanian strata described in this report are classi­
fied in the McLeansboro Group,  composed of the Modesto, Bond, and Mattoon 
Formations • 
Mullins , Lounsbury, and Hodgson ( 1 965) utilized the logs of the core s de­
scribed in this report in compiling a generalized stratigraphic section for north ­
western Kentucky . Until the pre sent, however, study of the upper Pennsylvanian 
rocks of western Kentucky has been limited . The lack of good outcrops and the 
complicated fault pattern found near the area have made field observations and 
correlations in the upper section difficult . 
Correlation 
On plate 1 ,  a graphic log of the core s from hole s 47 and 49 is shown . Rock 
members that have formalized name s in Kentucky are named to the right of the graph­
ic column, and Illinois correlations are shown to the left . Correlation of key mem­
bers in the core with their corre sponding deflections on the electric log of a near­
by oil test is also shown on plate 1 .  
The exact order of some named members in the Mattoon Formation in Illinois 
is uncertain, but undoubtedly the Kentucky equivalents of most of the named coal 
and lime stone members of the Mattoon Formation of Illinois , listed on plate 1 ,  are 
repre sented in these cores . Studie s now in progres s  at the Illinois State Geological 
Survey, relating to details of the petrology and palynology of late Pennsylvanian 
rocks both in Illinois and Kentucky, will undoubtedly lead to a much more accurate 
correlation of the key members of the Mattoon Formation in Illinois and the Henshaw 
Formation in Kentucky . 
A greater thicknes s  of late Pennsylvanian sediments exists in we stern Ken­
tucky and adjacent areas of southern Illinois than had been realized prior to the 
drilling of the deep core te sts de scribed here . Glenn ( 1 9  2 2) recognized a compos -
ite total of 2 6 5 0  feet for the Pennsylvanian System in we stern Kentucky, and Butts 
( 1 9 25)  confirmed the presence of all or nearly all of the se sediments in Gallatin 
County, Illinois . Wanles s  ( 1 9 5 5 ,  1 9 6 2) gave a total thicknes s  of 2 5 0 0  feet for the 
Pennsylvanian rocks of the Ea stern Interior Basin . He placed the point of maximum 
thicknes s  of the late Pennsylvanian strata in central western Jasper County . The 
maximum thickne ss of Pennsylvanian strata compiled by Kosanke et al .  ( 1 960)  was 
nearly 3000  feet.  
The composite thickne s s  of strata in the core hole s de scribed in this paper 
is 1 5 88 feet, to which can be added 1490  feet of sediments between the ba se of the 
Pennsylvanian and the base of the McLeansboro Group in the log of the Shouse te st 
(fig . 1 )  and other nearby wells . Thus , at the locality of the core holes shown in 
figure 1 ,  the total measured thickne s s  of Pennsylvanian strata is 3078 feet . As 
previously stated, the Timmons test, located about 6000  feet east  of  the core s ,  
records an additional 1 8 0  feet o f  strata stratigraphically higher than those o f  the 
core s .  This would make the maximum known thicknes s  of Pennsylvanian strata in 
this area 3 2 58 feet . 
( 
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Lithology 
Specific lithologic grouping s of the 1 5 88-foot interval sediments described 
in core s 47 and 49 are summarized graphically in figure 3 .  Each of the 2 8  coals 
or coal horizons is shown by a line extending across the graph annotated with the 
measured thickne s s  of the coal . The interval between coals is divided, according 
to the portion of the interval actually represented in the cores ,  into seven major 
lithologic components . The se are ( 1) black shale , generally fis sile and commonly 
bearing inarticulate brachiopods ,  conodonts , and fish remains; (2) fos siliferous 
limestone or shale , generally containing abundant marine fos s ils; (3) sandstone 
and siltstone; (4) gray shale , typically silty or containing thin siltstone interlam­
inations; (5) claystone, including sediments composed dominantly of clay-sized 
particle s that are not laminated (includes underclay); (6) unfos siliferous limestone , 
occurring as beds , nodule s ,  or pellets (normally as sociated with claystone) , com­
monly referred to as underclay lime stone , in some occurrences containing struc­
tures that may be of algal origin; and (7) fos siliferous lime stone , in which the on­
ly identified fos s ils are ostracodes and Spirorbis and which are generally regarded 
as being of freshwater origin . 
Coals and Claystone s 
There are 2 1  coals in the cores de scribed in this paper, but only one , the 
coal at a depth of 459 feet, 0 inche s (hole 47), exceeds 1 8  inche s in thickness . 
In addition to the coals mentioned above , six coal horizons are marked by fissile 
carbonaceous shale directly overlying soft, crumbly, slickensided claystone (un­
derclay) that is nearly identical with the claystone s beneath most of the other coals . 
Coal commonly occurs at intervals of 2 5  to 50 feet, interspersed with other 
sediments , to form repetitive or cyclic sequences .  The coals most commonly rest 
on claystone (underclay) that is  light gray and in many instances soft and very 
crumbly . The se claystone s generally are calcareous , except in their uppermost 
few inches . In many occurrence s they contain limestone nodules that typically 
grade downward into a bed of nodular lime stone of the type commonly referred to as 
freshwater or underclay lime stone . The coals constitute about 1 percent of the to­
tal interval and claystone s about 8 percent . Their distribution in the core is shown 
in figure 3 .  
The absence of Stigmaria root impres s ions in the claystone s beneath any of 
the coals above 1 2 1 5  feet (hole 47) is a notable feature of the se core s .  Faintly 
preserved root trace s are visible in many of the claystone s above 1 2 1 5  feet, but 
they do not re semble the typical Stigmaria appendage s or their attached rootlets 
commonly observed in mo st of the claystone s (underclays) a ssociated with coals 
in the Carbondale Formation or in lower coals . Robert M .  Kosanke (personal com­
munication) attributes the lack of Stigmaria in these late Pennsylvanian rocks to 
the dying out of Lepidodendron and Sigillaria , the Pennsylvanian trees to which the 
straplike Stigmaria were attached . 
Lime stones 
The limestone s encountered in the 1 5 8 8  feet of strata described in these 
cores have been divided into three main types .  These are shown in columns 2 ,  6 ,  
and 7 of figure 3 .  Column 2 shows the distribution of marine lime stone s ,  column 
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6 shows the underclay limestones, and column 7 shows the limestones in which 
the only fossils observed are ostracodes and Spirorbis. 
Marine Limestones.-Marine members occur at 21 positions in the core 
(fig. 3). Eleven of the members are found within a few feet above coal or carbon­
aceous horizons, and 8 of the 1 1  have black, hard, fissile shale between the ma­
rine units and the coal, The sequences conform to the order of successive lithol­
ogic units exhibited in cyclic sequences of Pennsylvanian sediments first described 
by Udden (191 2) and later by Weller (1930), Wanless (1931 ), and Wanless and Wel­
ler (1932). The name cyclothem was applied to these sequences. 
In the cores, 1 0  of the marine members are not closely associated with coal. 
Study of the distribution of major lithologic units, shown in figure 3 illustrates that 
in some instances the marine limestones not closely associated with coal occur as 
single limestone beds within thick sequences of sandstone, siltstone, or shale. 
In other instances, the limestone occurs in several beds or benches and may be 
directly overlain by black shale or underlain by claystone, but with no associated 
coal. In a few of the cyclothems, the fossil content of the shale or limestone ov­
erlying coals indicates brackish water conditions rather than marine waters, be­
cause the fauna appears to consist entirely of inarticulate brachiopods of the ge­
nus Lingula. The most prominent marine lime stone members in the core are, in as -
cending order, the Madisonville, Carthage, Millersville, an uncorrelated limestone 
at a depth of 168 feet in hole 4 7, and another uncorrelated limestone at a depth of 
188 feet in hole 49. Most of these limestones contain large and diverse faunas 
consisting of brachiopods, pelecypods, crinoids, and corals, with less numerous 
bryozoa and other forms. 
Freshwater Limestones.-The group of limestones shown in column 6 of fig­
ure 3 comprises the more or less impure, typically nodular underclay limestones or 
freshwater limestones that commonly occur in, or just below, the claystone (under­
clay) underlying coal members. 
Small nodular masses, commonly incorporated in or associated with the lime­
stone nodules, are frequently associated with the underclay limestones encountered 
in these cores. These nodular masses are commonly slightly darker gray than the 
limestone in which they are incorporated and are generally characterized by a net­
work of very thin synaeresis cracks filled with white calcite. Norman (1959) stud­
ied similar-appearing nodules from underclays and limestones beneath a number of 
different coals in Illinois and concluded that the nodules were formed by a colonial 
form of algae, Botryococcus braunii Klitzing, which lives as an extant species in 
freshwater and brackish lakes and is considered to be the algal species associated 
with bog head coals (Blackburn and Temperly, 193 6). 
Ostracode-Spirorbis Limestones .-A third type of limestone is shown in col­
umn 7 of figure 3. This is encountered only in the top of the Lisman Formation and 
in the Henshaw Formation. It is a light gray, very fine-grained limestone in which 
the only fossils observed are ostracodes and Spirorbis. In hole 4 7, limestone of 
this type occurs beneath the Geiger Lake Coal, at a depth of 350 feet, 5 inches, 
and beneath a thin coal, at a depth of 69 feet, 7 inches. In the highest part of 
core 49, a prominent development of limestones of this type occurs in a 3-foot, 9-
inch zone at a depth of 30 feet, st inches and in a 9-foot, 11-inch zone at a depth 
of 39 feet, 6 inches. On the basis of general stratigraphic relationships and simi­
larity of lithology and fauna, these limestones resemble limestones containing os-
1 0  I L LINOIS STATE GEO LO GI CA L  S URVEY CIR C U LAR 4 11 
tracode and Spirorbis faunas found in the Dunkard Group of the Appalachian Coal 
Province (Cross and Arkle, 1 9 51 ;  Cross and Schemel, 1 9 56). 
Sandstone, Siltstone, and Shale 
Sandstone and siltstone constitute 43 percent of the total interval cored, 
and shale constitutes about 36 percent. Thus, taken together, the sandstone, 
siltstone, and shale comprise nearly 80 percent of the sediments in the sequence 
represented in the cores, but they generally do not exhibit any distinguishing fea­
tures by which they can be conveniently grouped or classified. No marked changes 
in the ratio of sandstone to shale appear within the sediments described in these 
cores. Moreover, no significant differences are evident between these rocks and 
older Pennsylvanian rocks in this area. 
STRATIGRAPHY 
McLeansboro Group of Illinois 
(Henshaw and Lisman Formations of Kentucky) 
Mattoon Formation (Illinois), Henshaw and Lisman Formations (Kentucky) 
The Mattoon Formation, the youngest Pennsylvanian formation of Illinois, 
includes strata above the top of the Millersville Limestone Member (Kosanke et 
al., 1960). Equivalent strata in Kentucky include all of the Henshaw Formation 
and the uppermost part of the underlying Lisman Formation. 
In Illinois, the Mattoon Formation is characterized by a greater abundance 
of sandstone than is found in the immediately underlying formations; this relation­
ship is also true for the cores described in this report (fig. 3). 
In the uppermost 50 feet of core 49 two limestone members contain individ­
ual limestone beds up to 4 feet thick. These limestone members differ from most 
of the limestones at greater depths in the core as they appear to contain only os­
tracode and Spirorbis fossil remains. 
The stratigraphically highest limestone in which abundant marine fossils 
were observed is a member 5 feet, 3 inches thick at a depth of 188 feet, 4 inches. 
This limestone is light olive-gray, fairly hard, compact, and contains brachiopods, 
crinoid .fragments, and other marine fossils. It is overlain and underlain by silt­
stone and shale and is not closely associated with a coal. 
The stratigraphic tie between holes 47 and 49 is made at a conspicuous 
sequence of beds easily recognized in both cores. The sequence consists of an 
11-inch fossiliferous, calcareous shale containing abundant shells of pectenoid 
pelecypods overlying a thin, black, fissile shale and a Zi-inch bony coal. Be­
neath the thin coal, in both cores·, occurs a prominent light olive-gray to yellow­
ish gray, very fine-grained limestone containing abundant ostracodes. In hole 49, 
this limestone is 5 feet thick and in hole 47 it is 3 feet, 5 inches thick, including 
several shale partings that contain abundant ostracode remains. 
Named Members (Illinois) .-Although at least 1 5  members have been named 
in the Mattoon Formation in Illinois, the area where these units are identified is 
somewhat removed from the area of this study and their exact relationships are un­
certain, even in Illinois. For this reason, it has not been practical to correlate 
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these in the core record described here. The 1 5  named members o f  the Mattoon 
Formation of Illinois listed on plate 1 are probably represented in the cores de­
scribed here, however, and future interstate studies may permit their correlation 
into western Kentucky. 
Weller (1920) called attention to a conspicuous yellow limestone overlying 
a coal about 2 feet thick in the Rock Creek Graben in northern Hardin County, Il­
linois, which he correlated with the Bell Coal of Tradewater age in Kentucky (Ab­
bott Formation in Illinois). On the basis of similarity of spore assemblages, R. A. 
Peppers (personal communication) has tentatively correlated samples from an aban­
doned local mine and nearby coal outcrops (Cen. NE!, sec. 2, T. 1 1  S., R. 9 E.) 
near the locality described by Weller with the coal at a depth of 254 feet, 8 inches 
in hole 47. Thus it appears that in adjacent areas of Illinois local outcrops of beds 
are at least as high in the stratigraphic column as those in the lower part of the 
Henshaw Formation. 
A few drill holes in the Rock Creek Graben in the southeasternmost corner 
of Gallatin County, Illinois, are believed to have encountered Pennsylvanian stra-
ta at least as young as those in the lower part of the Henshaw Formation of Kentucky. 
Named Members (Kentucky) .-The highest named unit in the Pennsylvanian 
sequence in Kentucky is the Mt. Gilead Sandstone (Glenn, 1922, p. 1 20). The 
Dixon Sandstone, the base of which defines the base of the Henshaw Formation 
(plate .1), lies about 350 feet below the Mt. Gilead Sandstone. Because the usage 
of most of the names applied by Glenn (1922) to members in the Henshaw Forma­
tion has become confused, only the Dixon Sandstone is named in this report. Ge­
ologic mapping in the area is under way at the time of this writing. 
The Geiger Lake Coal, which immediately underlies the Dixon Sandstone 
in the study area, lies at or near the top of the Lisman Formation. Lee (1916) 
named the Dixon Sandstone, which was described as massive, medium- to coarse­
grained sandstone about 25 feet thick, that was widely traceable in the vicinity 
of Henshaw. The Dixon Sandstone consists of 60 feet of siltstone and sandstone 
in hole 47 between dept�s of 285 and 346 feet and overlies 13i inches of Geiger 
Lake Coal. No other members in strata equivalent to the Mattoon Formation of Il­
linois have been named in Kentucky. In Illinois, Kosanke et al. {1960) estimated 
a maximum thickness of 500 to 600 feet for the Mattoon Formation. In the cores 
described here, the highest strata are 820 feet above the base of the Mattoon For­
mation. It is probable, therefore, that strata younger than any previously named 
or recognized in Illinois are represented in these cores. 
Bond Formation (Illinois), Lisman Formation (Kentucky) 
The Bond Formation of Illinois includes strata between the top of the Mil­
lersville Limestone Member and the base of the Shoal Creek Limestone Member 
(Kosanke et al., 1960). Equivalent strata in Kentucky lie within the upper part of 
the Lisman Formation, although the highest part of the Lisman Formation is includ­
ed in the Mattoon Formation of Illinois. 
Named Members (Illinois) .-The following five members have been named 
in the Bond Formation of the central and southwestern part of Illinois (Kosanke et 
al., 1960): Miller,sville Limestone, Coffeen Limestone, Witt Coal, Flat Creek 
Coal, Mt. Carmel Sandstone, and Shoal Creek Limestone. Correlation of the Shoal 
Creek Limestone, which marks the base of the Bond Formation, with the Carthage 
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Limestone of western Kentucky has long been established. The Millersville Lime­
stone is the stratigraphically highest member in Illinois for which widespread cor­
relation has been established. It is widely recognized west of the LaSalle Anti­
clinal Belt in Illinois, and the equivalent Livingston Limestone is recognized east 
of the anticlinal belt (Kosanke et al., 1960). The Millersville is the thickest Penn­
sylvanian limestone in the Illinois Basin, having attained known thicknesses lo­
cally of 50 feet. Wanless ( 1962) correlated the Millersville Limestone with strata 
of late Missourian age in the Midcontinent and possibly with the Ames Limestone 
of Conemaugh age in Ohio. The widespread correlation of this limestone is based 
largely on fusulinid faunas. In southern and southeastern Illinois, and the adja­
cent area in western Kentucky, the Millersville Limestone is interbedded with shale 
or sandstone and generally occurs in two or more beds separated by shale or sand­
stone. In such instances, the boundary between the Bond Formation and the over­
lying Mattoon Formation is commonly placed at the top of the uppermost bed of 
limestone. 
Named Members (Kentucky) .-In Kentucky, the only named member in strata 
equivalent to the Bond Formation of Illinois is the Carthage Limestone, which has 
been widely traced in western Kentucky. In the core of hole 47 ( plate 1), several 
beds of limestone in the interval between 537 and 574 feet are probably equivalent 
to the Millersville Limestone of Illinois. In the interval between these limestone 
beds and the Carthage Limestone in hole 47, four thin coals occur, three of which 
are overlain by marine limestone. Two of these coals are tentatively correlated 
with the Flat Creek and Witt Coals of Illinois (pl. 1 )  • 
Modesto Formation (Illinois), Lisman Formation (Kentucky) 
The Modesto Formation of Illinois includes all strata from the top of the Dan­
ville (No. 7) Coal Member to the base of the Shoal Creek Limestone Member (Ko­
sanke et al., 1960). These strata roughly correspond to the lower part of the Lis­
man Formation of Kentucky, although the actual lower boundary of the Lisman is 
placed at the base of the Providence Limestone, which is equivalent to the Brereton 
Limestone Member in the upper part of the underlying Carbondale Formation of the 
Kewanee Group in Illinois. 
Named Members (Illinois).- Correlations in this core section have been made 
for the following named members recognized in Illinois (pl. 1): New Haven Coal, 
Macoupin Limestone, Cramer Limestone, Chapel (No. 8) Coal, Trivoli Sandstone, 
and West Franklin Limestone. 
Named Members (Kentucky) . -The only named member recognized in strata 
in Kentucky equivalent to the Modesto Formation is the Madisonville Limestone. 
This limestone is correlated with the West Franklin Limestone of Indiana and Illinois. 
Carbondale Formation (Kentucky, Illinois) 
The detailed log of the core in the Carbondale Formation is not included in 
this report, as the sequence of late Pennsylvanian strata is the principal subject 
of the report. Coals 9 and 11 have been worked extensively in western Kentucky, 
and the stratigraphic sequence and interstate correlation of most of the named mem­
bers of the Carbondale Formation are fairly well established. Named members be­
low the described portion of the cores are indicated on plate 1, in order to provide 
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a guide to their relationship to the described section. The named members in the 
upper part of the Carbondale Formation of Illinois and in western Kentucky are list­
ed below. Detailed core descriptions for holes 47 and 49 follow. 
Illinois 
Danville (No. 7) Coal 
Allenby Coal 
Bankston Fork Limestone 




Herrin (No. 6) Coal 
Vermilionville Sandstone 
Briar Hill (No. SA) Coal 
St. David Limestone 
Harrisburg (No. 5) Coal 
VVestern Kentucky 
No. 14 Coal? 
Baker ( or No. 14 ?) Coai 
Anvil Rock Sandstone 
No. 12 Coal 
Providence Limestone 
No. 11 Coal 
No. 1 0  Coal 
No. 9 Coal 
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CORE DESCRIPTIONS 
The combined log of diamond drill cores is taken from drill holes located approximately 5 miles northeast 
of Sturgis, Union County, Kentucky (fig. 1). Hole 47 is located 260 feet from N line and 237 5 feet from W line of 
Carter Grid, section 21-N-19. Hole 49 is located 2675 feet from N line and 1250 feet from E line of Carter Grid, 
section 20-N-19. Coordinates of the hole locations, derived from the Kentucky coordinate system 10,000-foot grid 
lines, shown on the Sturgis, Kentucky, 1:24,000 topographic map, are as follows: hole 47, X= 1,369,750 and Y= 468,200; 
hole 49, x= 1,371,700 and y: 472,400. 
Markers noted in the log are driller 1 s depth markers at which cumulative errors in core measurements are 
adjusted. Color designations conform to the National Research Council rock color chart. Grain size designations 
for sandstone and siltstone are based on the Wentworth scale. The log of hole 49 is given only to a depth of 387 feet, 
ll; inches. The interval 386 feet, 0 inches to 387 feet, ll; inches overlaps the interval 66 feet, 0 inches to 67 feet, 
9\ inches in the core from hole 47. The log of hole 47 is given to a depth of 1298 feet, 10 inches, which together 
with the partial log of hole 49 makes a continuous record through 1588 feet of core. 
Cores are permanently stored in core reference files of the Illinois Geological Survey, and were described 
by William H. Smith, 1959, and restudied by W. H. Smith and G. E. Smith, 1966. 
Core Description - Hole No. 49 
Thick- Depth 
ness to base 
!ft) (in) !ft) !in) 
PENNSYIVANIAN SYSTEM 
MC LEANSBORO GROUP (ILL • ) 
MATTOON FORMATION (ILL.), 
HENSHAW FORMATION (KY.) 
Marker 301011 (started to core) .. 
Shale, slightly silty, calcareous, 
medium gray, relatively hard, 
well laminated; ostracodes, car­
bonized plant fragments; grades 
into.......................... 0 8\ 
Limestone zone, consisting of... 3 9 
(a) ll;" shale, medium gray, 
similar to shale above but 
contains abundant shells 
and ostracodes 
(b) 3!;" limestone, medium gray; 
very similar to the 21311 
limestone bed below; con­
tains abundant ostracodes 
(c) 111" shale, silty, medium 
gray, bottom 411 contains 
ostracodes and other shells; 
grades into 
(d) 213" limestone, light olive 
gray; single dense bed con­
taining abundant ostracodes 
Shale, very carbonaceous, dark 
gray, fissile; core broken and 
badly disturbed............... 0 
Claystone, silty, medium gray, 
crumbly. • • • • • • • • • • • • • • • • • • • • • • 0 10 
Shale, carbonaceous, dark gray. . 0 l� 
Claystone, slightly silty, med-
iwn gray, relatively hard but 
crumbly; occasional limestone 
nodules and nodular beds up to 
211 thick that contain minute 
fossils, probably ostracodes; 
contains :Z" very carbonaceous 
shale 11211 above base; grades 
into.......................... 4 0 
Limestone zone, consisting of... 9 11 
(a) 9" limestone, light olive 
gray, very dense; abundant 
minute fossil shells 
(b) 317" limestone, very ar­
gillaceous, light olive 
gray and medium gray; grades 
into 
(c) 411" limestone, similar to 
above but very nodular; 
contains 15 to 20 percent 
greenish clay ma tr ix; nodu­
lar masses may be of algal 
origin 
(d) l' 6" claystone, greenish 
gray, very crumbly, many 










ness to base 
!ft) (in) !ft! (in) 
contains several conspi­
cuous grayish orange lime­
stone nodules; bottom 11 
contains dark pyritic 
nodules 
Driller 1 s depth marker • • • • • • • • • • 
Clays tone, carbonaceous, dark 
gray, very soft............... 0 3 
Clays tone, light greenish gray, 
very soft, crumbly; abundant 
limestone nodules ............ . 
Core loss; probably clays tone 
similar to above and below.... 0 8 
Claystone, silty, greenish gray; 
weakly laminated but crumbles 
readily into small angular frag­
ments; contains limestone no­
dules and pyritic nodules; 
grades into. • • • • • • • • • • • • • • • • • • 3 
Siltstone, slightly argillaceous, 
light greenish gray; bottom 4" 
interlaminated with sandstone, 
as below; contains occasional 
calcareous nodules and a prom­
inent nodular zone 3 1 below 
top; nodular masses may be of 
algal origin.................. l 
Sandstone, light gray, fine 
grained, massive; beds predom­
inantly 6" - 21 thick; bottom 
101 becomes coarser and contains 
carbonaceous micaceous laminae 
on be4_.ding planes; sharp con-
tact to coal below............ 30 0 
Coal, normally brightly banded; 
core intact................... 0 4 
Clays tone, medium gray, very 
friable; crumbles into thin 
flaky fragments............... 0 8 
Claystone, silty, medium gray; 
crumbles into small angular 
fragments; grades into. . . . . . . . 0 10 
Sil ts tone, very clayey, crumbly; 
grades into • • • • • • • • • • • • • • • • • • • 1 0 
Siltstone, medium light gray; 
interbedded with about 50 per­
cent sandstone, as below; grades 
into • . . .  • • • • • • • • • • • • • • • • • • •  . . .  
Sandstone, light gray, fine to 
medium grained, fairly massive, 
in beds up to 21 thick; con­
tains occasional laminae and 
zones of thin laminae that 
contain abundant carbonaceous 
micaceous material; grades 
into.......................... 43 2 
Sandstone, light gray, medium 
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Thick- Depth 
ness to base 
!ft! (in) !ft! (in) 
bottom 5 1 611 contain numerous 
thin irregular coaly laminae 
and occasional coaly bands up 
to ;z11 thick; several pieces of 
silicified wood in the bottom 
61 ; abundant pyrite nodules in 
bottom 111; abrupt contact to 
coal below. . . . . . . . . . . . . . . . . . . .  10 
Coal, nonnally brightly banded; 
core broken in bottom 211; bot-
tom 111 bony. . . . . . . . . . . . . . . . . ..  0 
Claystone, medium gray, relative-
ly hard; prominent hackly frac­
ture; grades into. . . . . . . . . . . . .  0 
Claystone, similar to above but 
more silty; occasional small 
dark limestone nodules that 
become more numerous in lower 
1811; grades into. . . . . . . . . . . . . .  2 
Siltstone, very argillaceous, 
medium gray, rather hackly 
fracture;  contains occasional 
limestone nodules, as in clay 
above. . . . . . . . . . . . . . . . . . . . . . . . .  4 0 
Siltstone, similar to above; grades 
into . . . . . . . . . . . .. . . . . . . . . . . . . .  4 6 
Sandstone, light gray, fine grained; 
irregularly interlaminated and 
interbedded with about 30 per­
cent siltstone similar to silt-
stone above . . . . . . . . . . . . . . . . . . .  2 9 
Shale, silty, medium gray. . . . . . .  0 5 
Shale, faintly carbonaceous, med-
ium dark gray, very smooth, fis-
sile; relationships suggest a 
weakly developed coal hori-
zon . . . . . . . . .. . . . .. . . . . . . . . . . . .  0 
Shale, silty, medium gray, poorly 
bedded; brownish orange sideri­
tic veinlets and crack fill-
ings. . . . . . . . . . . . . . . . . . .. . . . . . .  4 
Shale, faintly carbonaceous, 
medium dark gray, fissile; 
very similar to 111 shale at 
16718".. • •  . .  • . . . .  • • •  . . . . . . . .  • •  0 
Shale, silty, poorly bedded; brown­
ish orange, sideritic veinlets 
and crack fillings; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  0 8 
Sandstone, light gray, thinly 
laminated; contains occasional 
calcareous nodules • • • • • • • • • • • •  
Siltstone, medium gray, fairly well 
laminated; grades into . . . . . . . .  1 0 
Claystone, very silty, medium gray, 
hackly fracture; crumbles into 
smal l  angular fragments . . . . . . .  6 
Claystone, medium gray, very soft; 
contains abundant smal l  limestone 
pellets, granular siderite, and 
occasional dark sideritic masses 
that may be of algal origin; 
grades into . . . . . . . . . . . . . . . . . . .  2 5 
Siltstone, very argillaceous, med­
ium gray, slight greenish cast, 
poorly bedded ; fractures and 
crumbles readily; limestone 
nodules moderately numerous 
throughout • • • • • • • • • • • • • • • • • • • •  
Sandstone, argillaceous, light 
gray, fine grained; thinly and 
irregularly interlaminated with 
about 30 percent siltstone, as 
above; grades into . . . . . . . . . . . .  11 
Shale, medium gray, thinly lamin-
ated, soft; crumbles readily into 





















ness to base 
lft! !in) !ft! !in) 
Siltstone, very argillaceous, 
medium gray, soft, crumbly. . .  . 0 
Limestone, light olive gray, 
wavy bedded with about 25 per­
cent greenish claystone matrix, 
fossiliferous; contains brachi­
opods and pelecypods . . • . . • • • • •  
Driller's depth marker . • • . . • • • • •  
Limestone, as above, but more 
massively bedded, hard, dense; 
wavy bedded interlaminations 
of greenish claystone form 
about 10 percent of total. • . . .  
Limestone, argillaceous, medium 
dark gray, abundant crinoids; 
limestone forms a l�" nodular 
bed in silty claystone matrix; 
sharp contact to . . . . . . . . . . . . . .  0 
Shale, very silty, medium dark 
gray, well laminated; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  0 10 
Siltstone, medium dark gray; con­
tains laminae and lenses of 
light gray, fine-grained 
sandstone. . . . . . . . . . . . . . . . . . . . .  0 
Driller 's  depth marker • • • . • . . • • .  
Siltstone, as above; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Siltstone, medium gray, and shale, 
medium dark gray; thinly inter­
bedded and inter laminated; occa­
sional interlaminations of light 
gray, f ine-grained sandstone ; 
grades into. . . . . . . . . . . . . . . . . . .  11 
Shale, silty, medium gray; inter­
bedded with shaly siltstone and 
occasional interlaminations o f  
fine-grained, light gray sand­
stone; less silty and more uni­
form in lower par t ;  grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  24 0 
Shale, medium gray, fissile, uni­
form, darker downward; grades 
into . . . .. . . . . . . . . . . . . . . . . . . . . .  10 4 
Shale, dark gray, fissile. . . . . . .  1 2 
Limestone zone, consisting of. . .  2 10 
(a) 9�" l imestone, argillaceous, 
medium gray, very fossil­
iferous; contains brachiopods, 
crinoids 
(b) 10�" shale, dark gray; 
abundant fossils and fossil 
fragments 
(c) 7" shale, grayish black, 
fissile, hard 
(d) 7" limestone, argillaceous, 
medium gray, very fossili­
ferous; contains abundant 
brachiopods, crinoids, and 
other unidentified fossils 
Claystone, medium gray, very crum­
bly; smal l  limestone nodules in 
lower l ' . . . . . . .. . .. . . . . . . . . . . .  4 
Limestone, medium gray, finely 
brecciated; void spaces filled 
with a lacy network of calcite 
veinlets • • • • • . • • • . • • • • • • • • • • • •  
Claystone, medium gray, occasion­
al limestone and sideritic no­
dules, weakly bedded ; crumbles 
readily into smal l  angular 
fragments; bottom 311 contains 
nodular beds of argillaceous 
limestone and siderite 
nodules . . . . . . . . . . . . . . . . . . . . . . .  6 
Shale, medium gray, fissile, weak; 
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Thick- Depth 
ness to base 
(ft! (in) (ft! (in) 
several dark gray carbonaceous 
laminae in bottom 11 ; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Shale, medium gray, thinly lamin­
ated to fissile; less crumbly 
than shale above; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  5 8 
Shale, medium gray, well lamin-
ated, relatively fissile . . . . . .  4 
Driller ' s  depth marker • • • • • • . • . .  
Shale, as above. . . . . . . . . . . . . . . . .  0 
Shale, carbo.naceous, and coaly 
zone , consisting of . . . . . . . . . . .  0 5 
(a) 31!?" shale, black, fissile, 
hard 
(b) l" coal ,  normally brightly 
banded 
(c) �" shale, dark gray, almost 
bony coal 
Claystone, pyritic, slightly 
silty, medium dark gray, hard; 
contains poorly preserved plant 
rootlets. . . . . . . . . . . . . . . . . . . . . .  0 2 
Claystone, medium gray; contains 
small limestone pellets; very 
weak ; crumbles readily. . . . . . . .  1 
Claystone, calcareous, greenish 
gray; top 11 well indurated 
and approaches a ·very argil­
laceous limestone ; bottom 
part has hackly fracture and 
breaks into large angular 
fragments; contains numerous 
small granules and occasional 
nodules of light to medium gray, 
hard limestone; grades into . . .  4 0 
Siltstone, very argillaceous, 
medium gray, crumbly at top, 
better laminated below; con­
tains irregular nodules, masses, 
and veinlets of brownish lime-
s tone and siderite ; some nodules 
may be of algal origin. . . . . . . .  3 
Sandstone, light gray, fine 
grained ; contains about 35 p er­
cent thinly laminated shale, as 
below. . . . . . . . . . . . . . . . . . . . . . . . .  4 
Shale, very silty, medium gray 
near top, medium dark gray 
below; contains laminae and 
thin beds of fine-grained 
sands tone. • • • • • • • • • . • • • • • • • • • • 5 8 
Shale, very silty, medium dark 
gray; some thin siltstone beds 
in top 5 1; lower part becomes 
finer grained and better lamin­
ated; grades into. . . . . . . . . . . . .  19 
Shale, medium dark gray, well 
laminated, uniform. . . . . . . . . . . .  8 0 
Shale, dark gray, fissile; occa-
sional siderite nodules; grades 
into • • • • • • • • • • • • • • • • • • • • • • • • • •  
Limestone , argillaceous to shaly, 
medium gray, very fossiliferous; 
brachiopods, crinoids, corals 
noted. , , , , , ,  . .  ,,,,,........... 10 
Shale, black, fissile, hard; 
fossils in top few inches; sharp 
contact at base . . . . . . . . . . . . . . .  1 4 
Coal, very bony. . . . . . . . . . . . . . . . .  0 4 
Shale ,  dark gray, fissile ;  con-
tains abundant carbonized 
plant impressions, some of 
which constitute thin vitrain 
bands. . . . . . . . . . . . . . . . . . . . . . . . .  0 2 
Shale, medium gray, with abundant 





















ness to base 
(ft! (in) (ft! (in! 
plant rootlets not observed; 
relatively weak; breaks 
readily • • • • • . • • • • • • • • . • . • • • • • •  
Shale, medium gray, similar to 
above; contains less plant 
fossils and becomes more silty 
downward; grades into . . . . . . . . .  2 
Sandstone, light gray, fine 
grained; about 10 percent silt­
stone, as below, interlaminated 
and thinly interbedded; contains 
a .lz;11 coaly shale at base and 
a 1/8" coaly band 811 above 
base . . . . . . . . . . . . . . . . . . . . . . . . . .  12 0 
Siltstone, medium gray; thin, 
feathery interlaminations of 
sandstone. . . . . . . . . . . . . . . . . . . . .  3 
Siltstone, similar to above; 
be·comes shaly at base. . . . . . . . .  0 
Driller 's  depth marker . • . • • • • • • •  
Shale, medium dark gray, well 
laminated, uniform; occasional 
siderite nodules and lenses; 
finer grained, and very thinly 
laminated in lower part. • • • • • • 20 0 
Shale, medium dark gray, smooth, 
very fissile; abundant siderite 
bands and nodules. . . . . . . . . . . .  • 16 0 
NOTE: Bottom 31 611 of the 161 
shale above and the 1111 
fossiliferous zone below 
overlap the interval from 
63 - 681 in the log of 
hole 47 
Fossiliferous zone, consisting 
0£............................ 0 11 
(a) 2" shale, similar to above, 
but containing occasional 
shells of gastropods and 
Pecten 
(b) 911 shale, very fossilifer­
ous, almost limestone, 
medium dark gray; contains 
numerous Pecten 
Coal, normally brightly banded, 
bony. . . . . . . . . . . . . . . . . . . . . . . . . .  0 21i 
Claystone, very silty, medium 
gray; crumbles into small 
angular fragments, • , • •  , • , , , • , , 0 101; 












The drill hole is located one mile south of hole 
49, described in the preceding core description. The 
limestone zone and thin coal in the interval from 
386 feet, 0 inches to 387 feet, 11i inches in hole 49 
overlaps the interval from 66 feet, 0 inches to 67 feet, 
9� inches in this core. 




Siderite, light brownish gray. . .  0 
Shale, medium gray, thinly lamin-
ated, fissile, rather soft; con­
tains an occasional Pecten and 
a 111 siderite band in lower part; 
becomes moderately fossiliferous 
in lower part; grades into . . . .  3 
Fossiliferous zone, consisting 
of . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 11 
(a) 411 shale, medium gray, 
similar to above, fossili­
ferous; contains abundant 














(b) 411 siltstone, calcareous, 
medium dark gray; contains 
abundant fossils, some 
pyritized ; (fossils may all 
be pelecypods) 
(c) 3" shale, silty, medium dark 
gray; abundant small .fossils 
and fossil fragments 
Shale, dark gray, hard, fissile; 
abundant carbonized plant 
impressions and very thin vi-
train bands . . . . . . . . . . . . . . . . . . .  0 H 
Coaly zone, consisting of . . . . . . .  0 2=l; 
(a) :Z" coal, bony 
(b) liJ;" claystone, brownish 
gray, hard, with abundant 
carbonized plant impressions 
throughout 
(c) �" coal, bright 
Claystone, somewhat carbonaceous , 
very silty in part, medium dark 
gray; plant rootlets not ob-
served. . . . . . . . . . . . . . . . . . . . . . . .  0 2 
Claystone, silty, medium light 
gray , . . . . . . . . . . . . . . . . . . . . . . . . .  0 
S iltstone, argillaceou s ,  medium 
light gray, soft, poorly 
bedded ; grades into. • • • • • • • • • • 0 4!z 
Shale, argillaceous , medium gray, 
soft, poorly bedded ; sharp con-
tact to • •  , . . . . . . . . . . . . . . . . . . . .  0 9 
Limestone zone, consisting of. . .  3 5 
(a) l ' n" limestone, light 
olive gray to yellowish 
gray, dense, lithographic; 
becomes light brownish 
gray in zone near middle ; 
abundant ostracodes through­
out; no other fossils 
observed 
(b) 7�" shale, silty, very clayey, 
calcareous , medil.D11 gray 
(c) 511 limestone, light olive gray; 
similar to the l ' 7.lz" limestone 
above 
(d) 3.lz" claystone, silty, very 
calcareous 
(e) 51'" limestone, light olive 
gray to brownish gray, dense, 
lithographic 
Claystone, calcareous , medium gray, 
soft, weak; shaly bedding in 
part . . . . . . . . . . . . . . . . . . . . . . . . . .  l 
Driller 1 s depth marker . • • • • • • • • •  
Shale, clayey, somewhat silty, 
medium light gray, rather 
soft • • • • • • • • • • • • . • • • • . . • . •  , . . .  0 
Siltstone, very calcareous through­
out, light gray, relatively 
thinly laminated; thin partings 
and laminations of shale, as 
above ;  grades into . . . . . . . . . . . .  4 6 
Shale, very silty in top 1 101 1,  
slightly silty downward, med­
il.D11 gray, well laminated; 
carbonized plant fragments 
throughout . . . . . . . . . . . . . . . . . . . .  4 4 
Shale, as above, becoming slightly 
finer grained and darker down­
ward; an occasional pelecypod 
cast observed. . . . . . . . . . . . . . . . .  0 
Shale, medium dark gray, similar 
to above except smooth , 
fissile . . . . . . . . . . . . . . . . . . . . . . .  3 
Coaly zone, consisting of. . . . . . .  zt 




















ness to base 
(ft) (in) (ft) (in) 
(b) �" shale, coaly 
(c) 1 1 2 "  coal, nonnally bright­
ly banded 
Siltstone, somewhat carbonaceous , 
dark gray; carbonized plant 
stem impressions . . . . . . . . . . . . . .  0 4 
Shale, clayey, medium dark gray, 
soft, finely s lickensided; 
occasional large plant stem 
impressions • • • • • •  ; . . . . . . . . . . . .  llz 
Shale, medium gray, harder than 
above; contains plant impres-
sions . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Driller 1 s depth marker • • • • . • • • • •  
Shale, medium dark gray, similar 
to above, relatively firm; 
becomes silty downward; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Siltstone, light gray and medium 
gray interbanded; some small 
scale s lump structure. • • • • • . • • 3 
Shale, medium dark gray; core 
spin at base; abrupt change 
to underlying shale. . . . . . . . . . .  O 
Driller 1 s depth marker • • • • • • • . . •  
NOTE : Only 2 '  of core recovered 
between 98 and 108 1 ; order 
of core in this interval 
is uncertain 
Shale, medium dark gray, relative­
ly hard, contact to units below 
disturbed ; undetermined amount 
of core loss below this unit . .  O 6 
Coaly ·zone, consisting of . . . . . . .  0 2lz; 
(a) 3/8" coal 
(b) 1 1/8" shale, medium gray, 
with prominent carbonized 
plant impressions 
(c} \11 shale, argillaceous , 
s lickensided and with weak 
root like impressions ; con­
contact to unit below is 
uncertain 
Shale, medium dark gray, relative­
ly hard ; contains numerous 
ostracodes. . . . . . . . . . . . . . . . . . . .  0 3lz; 
Claystone, calcareous, medium 
gray and light olive gray; 
contains Spirorbis and unident-
ified broken shell fragments . .  0 5!:; 
Broken zone, consisting of . . . . . .  O 6� 
(a) 4lz;" shale, medium and dark 
gray; pieces worn and dis-
turbed in coring 
(b) t11 coal, in broken zone; 
core worn by tumbling in 
barrel ; probably considerable 
loss 
(c) 1�11 siltstone , .  as below; 
core badly broken 
Core loss. . . . . . . . . . . . . . . . . . . . . . .  8 � 
Siltstone, light gray; about 20 
percent thin interlaminations 
of medium and dark gray silty 
shale or siltstone; core has 
prominent striped appearance; 
sharp contact to . . . . . . . . . . . . . .  4 3 
Sandstone, light gray, fine grained, 
thick bedded, cross-bedded in 
zones ; has abundant coarse mica 
and carbonaceous debris on 
bedding planes ; a few 1i - 311 
interbeds of siltstone, as above, 
in top 5 1 • • • • • • • • • • • • • • • • • • • • •  12 
Driller ' s  depth marker • • • • • • • • • •  
Sandstone, light gray, fine grained, 














1 8  I L L  I N  0 I S  S T  A T E  G E 0 L 0 G I C  A L  S U R  V E Y C I R  C U LA R 4 1 1 
Thick- Depth 
ness to base 
(ft! (in) (ft! (in) 
Coaly band, in sandstone; rather 
marked change in apparent 
grain size below this point . . .  0 .lz 
Sandstone, coarsely micaceou s ,  
medium t o  fine grained ; car­
bonaceous films on most bed-
ding planes . . . . .  • . . • . • • • • • • • • . 3 
Sandstone, fine grained, similar 
to sandstone above and below 
marker at 125 1 ; top 11 contains 
a few sideritic lenses and 
pebbles. . . . . . . . . . . . . . . . . . . . . . .  t,i, 
Core removed prior to detailed 
logging ; not available for 
examina tion; probably sandstone, 
as above and below. . . . . . . . . . . .  4 7.lz 
Sandstone, fine grained, thick 
bedded , rather uniform; pro­
minent .lz" coaly band at base; 
several .Z.11 shale lenses 
scattered throughout . • • • • • • • • •  
Sands tone, as above, but con­
ta ining siderite nodules and 
small shale lenses ; a 311 zone 
of conglomeratic sandstone in 
the lower part; grades into . • •  
Sandstone, l ight gray, fine grained, 
very thinly and irregularly 
interlaminated; about 15 percent 
medium dark gray shale and 
siltstone laminations ; bedding 
very contorted in some zones . .  0 
Driller 1 s depth marker • • • • • • • • • •  
Sandstone, as above marker. . . . . .  3 
Shale, very silty, medium dark 
gray, hard; thin inter laminations 
of light gray siltstone gives the 
core a striped appearance. . . . .  2 
Shal e ,  as above, becoming darker ; 
thinner laminated and s lightly 
less silty downwar d ;  sharp con-
tact at base . . . . . . . . . . . . . . . . . .  3 8 
Fossiliferous zone, consisting 
of . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
(a) 9.\;:11 shal e ,  dark gray, very 
fossiliferous ; abundant 
well preserved fauna ; brach­
iopod s ,  pelecypods , and 
other fonns noted; contains 
two 111 l imestone lenses 
(b) 1 1 7 1 1  shal e ,  medium dark gray, 
smooth, hard; pyritic trail­
like markings and moderately 
numerous fossil s ;  several 
fossiliferous siderite bands 
(c) 1�11 limestone, very argilla­
ceous, highly fossiliferou s ;  
almost a coquina 
Shale, dark gray, fissile, hard; 
occasional marine fossils • • • • •  
Shale, dark gray, fissile, hard; 
no fossils observed; sharp con-
tact to . . . . . . . . . . . . . . . . . . . . . . .  2 8 
Limestone, very argillaceous , 
light gray; a few 1/16" wavy 
interlaminations of dark shal e ;  
very fossiliferous; contains 
brachiopod s ,  crinoid stems , and 
much small fossil shell 
debris. . . . . . . . . . . . . . . . . . . . . . . .  0 2� 
Shale, very calcareous ,  clayey, 
medium gray, very soft; numer­
ous shell fragments ; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  0 4 
Claystone, highly calcareou s ,  
medium gray, very s o f t ;  contains 


















ness to base 
(ft! (in) (ft! (in) 
nodules of very light gray 
limestone ; bottom 5 1 somewhat 
lighter in color and very 
crumbly. . . . . . . . . . . . . . . . . . . . . . .  10 
Driller 1 s depth marker • • • • • • • • • •  
Claystone, similar to above ; grades 
into • . . • • • • • • . . . . • • • • • • . . • • • •  , O 10 
Siltstone, calcareous, light gray, 
fine grained, thinly laminated; 
about 15 percent medium gray 
shale interlaminated and inter­
bedded ; becomes more shaly down-
ward and grades into . . . . . . . . . .  4% 
Shale, medium gray, with inter­
laminations and thin beds of 
siltstone similar to above. . . .  0 
Shale, slightly silty, medium 
gray, well laminated, moder­
ately hard; occasional thin beds 
of siltstone (up to 2") , as 
above • • • • • • • • • • • • • • • • • • • • • • • • •  
Driller ' s  depth marker • . • • • • • • • •  
Shal e ,  as above; grades into . . . .  5 
Shale, dark gray, smooth, well 
lamina ted to fissile; abundant 
thin lenses and nodules of 
siderite; lower 3' or more con­
tains scattered, well preserved 
pelecypods and ostracodes ; pele­
cypods abundant in the bottom 
311 ; sharp contact to . . . . . . . . . .  5 
Coa l ,  normally brightly banded, 
core intact ; no visible partings 
except a .\11 carbonaceouS shale 
band 1 3/8 - 1 5/8" below 
top . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 10� 
Claystone, medium dark gray, very 
soft and crumbly; a few faint 
traces of plant rootlets present ; 
all except top 6" is highly cal­
careous and contains limestone 
pellets. . . . . . . . . . . . . . . . . . . . . . .  3 3 
Driller ' s  depth marker • • • • • • • • • •  
Siltstone, clayey and calcareous , 
light gray, moderately hard, 
thinly laminated to shaly; some 
shale interbedded in the lower 
part . . . . . . . . . . . . . . . . . . . . . . . . . .  O 
Claystone, silty, light gray, 
faintly laminated; abundant 
siderite in veinlets and a 
lacelike network of crack 
fillings • • • . . • . • • • • • • • • • • . • • • •  
Shale, l ight gray; contains car­
bonaceous material and plant 
fragments in moderate 
amounts . . . . . . . . . . . . . . . . . . . . . . .  O 
Shal e ,  carbonaceous, dark gray, 
disturbed; probably some 
loss . . . . . . . . . . . . . . . . . . . . . . . . . .  0 :); 
Siltstone, light gray; 10 to 20 
percent medium gray shale 
interlaminated and thinly inter­
bedded ; siderite nodules and 
irregular sideritic veinlets 
throughout but particularly 
abundant in upper part. . . . . . . .  10 
Driller ' s  depth marker • • • • • • • • • •  
Siltstone, as above marker . . . . . .  2� 
Siltstone, as above, and sand-
stone, as below, interbedded; 
about 50 percent each. . . . . . . . .  9� 
Sandstone, light gray, fine 
grained; top 5 1  thick bedded 
and massive; lower part inter­





















L A T E  P E N N S Y L V A N IA N  S T RA TA I N  T H E  I L L I N O I S  BA S I N  1 9  
Thick- Depth 
ness to base 
lft) (in) lft! !in) 
siltstone, as below; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Siltstone, medium gray, coarse 
grained, massive; almost 
sandstone • • • • • • . • . . • . • • • • • • • • •  
Shale, medium dark gray, silty at 
top ; becoming smooth downward; 
moderately hard, well laminated, 
uniform; siderite streaks in 
lower part; lower 2 1 contains 
occasional pelecypods, ostra­
codes, and fish scales; sharp 
contact to . . . . . . . . . . . . . . . . . . . .  4 3 
Coal , normally banded and bright; 
no prominent partings; core 
moderately intact; sharp con-
tacts at top and bottom. . . . . . .  0 8%; 
Shale, silty, medium dark gray, 
with interlaminations of 
siltstone, as below; top 4" 
contains minor amounts o f  
carbonaceous debris but root-
lets not found . . . . . . . . . . . . . . . .  5Ji.i 
Siltstone, medium gray, and sand­
stone, light gray, fine grained; 
interlaminated and interbedded; 
some small scale slump struc­
tures; also disturbed and con-
torted bedding. • • • • • • • • • • • • • • • 4 8 
Shale, medium gray, siltstone, 
medium gray, and sandstone, 
light gray; irregularly inter­
laminated and thinly interbed-
ded in about equal amounts. . . .  6 
Siltstone, medium gray, and sand­
stone , light gray; irregularly 
interbedded and interlaminated; 
slump structures and contorted 
bedding in several places . . . . .  3 4 
Siltstone, medium gray, relatively 
massive ; minor amounts of light 
gray fine-grained sandstone inter­
bedded ; contains slump structures, 
as in siltstone above. . . . . . . . .  3 
Driller 1 s depth marker • • • • • • • • • •  
Siltstone, medium gray, similar to 
above; relatively thick bedded, 
uniform; grades into. • • • • • • • • • 3 
Shale, slightly silty, mediwn dark 
gray, relatively hard, well 
laminated, unifonn; sharp 
contact at base. . . . . . . . . . . . . . .  5 4 
Limestone pellet conglomerat e ;  
consisting of abundant white 
limestone pellets and irregu­
lar limestone masses in dark 
gray claystone matrix; fossili­
ferous; fossils not well pre­
served and difficult to 
identify; appears to be a 
pelecypod fauna. . . . . . . . . . . . . . .  0 11 
Claystone, medium gray, soft , 
crwnbly. . . . . . . . . . . . . . . . . . . . . . .  0 5\; 
Claystone, greenish gray; white 
limestone nodules. . . . . . . . . . . . .  0 4 
Driller ' s  depth marker • • • •  • • • • • •  
Siltstone, light gray, rather 
soft; very argillaceous and 
calcareous in top 3 1 61 1 ;  becomes 
well bedded, thinly laminated, 
and more unifonn below; lower 
part contains a few fine-grained 
sandstone interlaminations, 
as in unit below. . . . . . . . . . . . . .  11 91; 
Siltstone, as above, interlaminated 
and thinly interbedded with about 



















ness to base 
lft) lin) !ft) (in) 
gray sandstone; unit shows 
considerable lenticular and 
wavy bedding . • • • • . • • • • • • . • • • • • Bl; 
Driller 1 s depth marker • • • • • • • • • •  
Siltstone, medium gray, with about 
10 percent thin feathery inter-
laminations of light gray fine­
grained sandstone; lower 3 1  has 
sandstone increasing in abun-
dance to about 40 percent; 2�" 
sandstone bed at base. . . . . . . . .  10 0 
Siltstone, medium gray, and sand­
stone, light gray, as above; 
thinly laminated; gives striped 
appearance to core; about 50 
percent sandstone and 50 percent 
siltstone. . . . . . . . . . . . . . . . . . . . . 20 0 
Siltstone, and sandstone, similar 
to above, but with sandstone 
increasing in abundance down­
ward to about 80 percent below 
338' depth . . . . . . . . . . . . . . . . . . . .  0 
Sandstone, fine grained, medium 
bedded ; in beds 3 - 811 
thick. . . . . . . . . . . . . . . . . . . . . . . . .  3 0 
Sandstone, as above , with very 
minor amounts of carbonaceous 
laminations in bottom 311 ; sharp 
contact to coal with no evidence 
of basal conglomerate or re­
worked material in basal part 
of sandstone. . . . . . . . . . . . . . . . . .  5};z 
LISMAN FORMATION (KENTUCKY) 
Coal, Geiger Lake, Kentucky, 
bright , somewhat bony to 
shaly. . . . . . . . . . . . . . . . . . . . . . . . .  ll; 
Claystone, medium gray; top 311  
dark gray, moderately hard, 
slickensided; a few carbonized 
plant impressions evident ; 
grades into . • • . . • • • • • • • • . • • . • • 0 
Clay, silty, medium gray; contains 
small white limestone nodules; 
grades into . • • • • • • • • • • • . • • • • • • 10 
Limestone, light gray, hard, dense; 
sublithographic to finely crys­
talline texture ;  contains minute 
fossil forms that appear to 
include Spirorbis only; bottom 
10" contains a few clay bands 
and grades into . .  • • • • • • • • • • . • • � 
Claystone, medium gray with 
greenish cast, very crumbly. . .  3 
Claystone , similar to above but 
weak shaly bedding ; contains 
much siderite as granules and 
in a fine network of vein-
lets. . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Driller 1 s depth marker • . • • • • • • • •  
Claystone, similar to above ; grading 
to shale, as below. • • • • • • • • • • . 1 O 
Shale, slightly silty, medium gray, 
relatively hard; contains a few 
thin beds of silts tone. . . . . . . .  0 
Shale, medium dark gray; similar 
to above except slightly darker 
and less silty; well laminated 
and very uniform. . . . . . . . . . . . . .  10 0 
Shale, slightly silty throughout, 
medium gray, well laminated, 
uniform; from 385 - 389 1 silty 
beds up to 8" thick, containing 
slump structures; shale examined 
in fairly close detail for fossil 
zones or possible obscure litho­
logic breaks, but appears to be 























Shale, dark gray, with occasional 
sideritic bands and an occasional 
marine fossil ; grades into . . . .  3 0 
Fossiliferous and coaly zone, 
consisting of . . . . . . . . . . . . . . . . .  6;z 
(a) 711 shale, dark gray, similar 
to above but with moderately 
abundant marine fossils 
(b) 311 shale, dark gray, fissile, 
hard, fossiliferous 
(c) 2}z11 shale, calcareous, almost 
a shaly l imestone� dark gray 
(d) 9�" shale, black, fissile, 
hard 
(e) H" coal and coaly shale 
(£) 211 apatite? and calcite; 
nodules up to 111 thick 
i.mbedded in black fissile 
shale 
(g) 511 shale, dark gray; a 
coquina of small shell 
fragments in a dark shale 
matrix ; bottom 112" con­
tains lenses of coal 1/8-
�" thick 
NOTE : Contact with unit below 
obscure; upper part of 
clay unit below is some­
what broken and disturbed; 
the broken zone contains 
carbonaceous shale pieces 
up to 5/8" thick 
Claystone, medium gray, very 
smooth, slickensided; contains 
abundant well preserved plant 
impressions ; faint shaly bed­
ding ; an irregular � - :t11 bed 
of calcareous sandstone in 
middle . . . . . . . . . . . . . . . . . . . . . . . .  0 
Carbonaceous shale; discontinuity 
of core below marker at 415 1 
suggests possibility of some 
loss here. . . . . . . . . . . . . . . . . . . . .  0 
Driller ' s  depth marker • • • • • • • • • •  
Siltstone (seat rock) , medium gray; 
similar to siltstone below 
except contains poorly pre­
served root impressions, copro­
lites, and other organic remains; 
not as well bedded as siltstone 
below; grades into . . . . . . . . . . . .  3 
Siltstone, medium gray, in beds, 
};? - 211 thick, fairly uni-
form. . . . . .. . . . . . . . . . . .. . . . . . . .  3 3 
Sandstone, light gray, fine 
grained, in beds up to 2 1 
thick; occasional zones of 
sandstone containing feath­
ery interlaminations of medium 
gray shale or siltstone; sharp 
contact at base. . . . . . . . . . . . . . .  31 8\ 
Siltstone, shaly, medium gray; 
several 1 - 311 zones of 
sandstone, as above, inter­
bedded and irregularly inter­
lamina ted; bedding shows 
much variability; bedding is 
highly angular in places and 
shows complex slump structure 
at other places; unit contains 
occasional very minor sand­
stone and shale pebble conglo­
merates that contain coaly 
bands and vitrain streaks . . . . .  4 
Driller ' s  depth marker • • • • • • • • • •  
Shale, medium gray, relatively 

















inclined about 30° ; angular 
contact at base . . . . . . . . . . . . . . .  10 
Sandstone, light gray, fine 
grained; numerous thin lenses 
of darker gray sandstone or 
shale, as below • • . . • • • • • • • . • • •  
Sandstone, medium gray; a 111 
zone a t  base contains pebbles 
and lenses of shale, as 
below. . . . . . . . . . . . . . . . . . . . . . . . .  0 
Shale, medium dark gray, smooth 
slickensided j oint faces, sharp 
contact at base. . . . . . . . . . . . . . .  0 6 
NOTE : All of the units between 
the base of the sandstone 
at 4511 2\;" and the top of 
the 211  shale below indi­
cate a zone of irregular 
bedding and perhaps inter­
mixing due to penecontem­
poraneous slumping or cut 
and fill features 
Shale, carbonaceous, black, 
fissile, hard . . . . . . . . . . . . . . . . .  0 2 
Coaly zone, consisting of. . . . . . .  5 3 
(a) 11" coal, nonnally brightly 
banded; occasional hard 
shaly partings 
(b) 2 1 91 1  shale, medium gray, 
moderately fissile, hard, 
smooth; abundant moderately 
well preserved plant stern 
and leaf impressions 
(c) 1 1 7 "  coal, brightly banded, 
rather impure; contains 
several 1/8 - !;" shale 
partings and lenses 
Sandstone (seat rock) , carbona­
ceous, argillaceous, dark gray, 
fine grained; becomes light 
gray and calcareous in bottom 
4" ; grades into • • • • • • • • • • • • • • •  
Claystone, and underclay limestone, 
consisting of very weakly 
laminated, relatively soft, silty 
claystone that contains abundant 
pellets and irregular masses 
{up to l" diameter) of light to 
dark gray limestone ; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 
Siltstone, very argillaceous, cal­
careous ; pellets and irregular 
masses of limestone, similar to 
the limestone in unit above, 
constitute about 10 percent of 
core . • • • • • • • • • • • • • • • • • • • • • • • • •  3 2 
Shale, medium gray, relatively soft, 
smooth, fissile. . . . . . . . . . . . . . .  0 4%: 
Shale, black, fissile, coaly, hard; 
prominent slickensided j oint 
surfaces; core broken and dis-
turbed. . . . . . . . . . . . . . . . . . . . . . . .  0 
Coal, bony; upper and lower con­
tacts somewhat obscure; rela­
tionships suggest possibility 
of some loss . .  , . . . . . . . . . . . . . . .  0 H 
Claystone , gray with slight brownish 
cast, soft; contains very weak 
shaly laminations . . . . . . . . . . . . .  1 3 
Driller's  depth marker • • • • • • • • • •  
Claystone, very calcareous, medium 
gray, crumbly. . . . . . . . . . . . . . . . .  4 
Limestone, very argillaceous but 
relatively firm, light gray, with 
darker gray nodules; nodules may 
be of algal origin • •  , • • • • • • •  , .  0 6 




















L A T E  P E N N S Y L VA N I A N  S T RA TA I N  T H E  I L L I N O I S  B A S I N  2 1  
Thick- Depth 
ness to base 
!ft! (in) !ft! (in) 
argillaceous silts tone ; moder­
ately soft, weakly laminated; 
considerable granular siderite 
and some finely disseminated 
pyrite, slightly calcareous . . .  6 
Shale, medium gray, smooth, sof t ;  
grades into . . . . . . . . . . . . . . . . . . .  0 2l; 
Limestone, light gray; very similar 
to limestone at 478 1 411 ; very 
impure ; contains abundant silty 
matrix especially in lower part; 
grades into . . . . . . . . . . . . . . . . . . .  0 9� 
Sandstone, calcareous , light gray, 
very fiite grained; and siltstone, 
medium gray; very irregularly 
interlaminated and thinly inter­
bedded ; grades into. . . . . . . . . . .  3 3 
Siltstone, and sandstone, as above, 
interlaminated with about 50 
percent medium gray shale;  essen­
tially a medium dark gray shale in 
basal 6";  grades into. . . . . . . . .  4 2 
Siltstone, rather shaly, medium 
dark gray; contains moderately 
abundant plant impressions, 
carbonaceous debris, and numer­
ous vitrain bands (1/32-
1/16" thick) in bottom 8" sug­
gesting possibility of a poorly 
developed coal • • • • • • • • • • • • • • • •  
Claystone, silty, or very fine­
grained siltstone, medium gray, 
poorly bedded ; prominent slip 
fractures throughout ;  grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Sil ts tone, medium dark gray, and 
shale, medium dark gray; inter­
bedded and interlaminated ; 
occasional zones contain feathery 
interlaminations of light gray 
siltstone. . . . . . . . . . . . . . . . . . . . .  6 
Shale, silty at top, medium dark 
gray, moderately smooth down­
ward, relatively hard, well 
lamina ted, very unifonn. • •  • • • • 10 4 
Driller 1 s depth marker • • • • • • • • • •  
Shale, similar to above, becoming 
darker, smoother, and better 
laminated downward; very uni­
form except for a darker zone 
between 518 and 522 1 contain­
ing siderite bands up to 311 
thick and occas ional widely 
scattered pelecypod shell 
fossils in the shale and in 
the siderite bands ; bottom 411 
becomes softer, chippy, and is 
in sharp contact with the 
limestone below. . . . . . . . . . . . . . .  21 10 
BOND FORMATION (ILLINOIS) 
Limestone zone (an upper bench of 
the Millersville Limestone Mem­
ber? of Illinois) , consisting 
of . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 lll; 
(a) 811 limestone, light olive 
gray, dense, hard, highly 
fossiliferous ; crystalline 
fossils in a very fine­
grained groundmas s ;  appears 
to be crinoidal 
(b) 3l;" limestone, silty, light 
olive gray, conglomeratic; 
small amounts of slightly 
carbonaceous siltstone 
intermixed; fossils abun­
dant in the bottom l";  














ness to base 
!ft! !in) !ft! !in! 
relationships suggest con­
siderable reworking of under­
lying shale and siltstone 
Shale, argillaceous, medium gray, 
relatively soft . . . . . . . . . . . . . . .  0 2l; 
Siltstone, medium gray, and 
shale, as above, thinly inter­
lamina ted; contains abundant 
granular siderite; bottom 1 1 611 
interlaminated with about 50 
percent sandstone, as below; 
grades into • . • • • • . . • • • • . . . • • • •  
Sandstone, light gray, fine grained, 
massive, occas ional shale bands and 
laminae ;  sandstone is predominantly 
in beds 8 - 12" thick; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
Shale, slightly silty, dark gray; 
bottom 21 is well laminated; top 
part contains about . 10 percent 
light gray siltstone interlam­
inations ; an occasional fossil 
in the bottom l"; abrupt irre­
gular contact to the limestone 
below. . . . . . . . . . . . . . . . . . . . . . . . .  4 
Limestone (a bench of Millers­
ville Limestone Member? of 
Illinois) , light olive gray, 
very fossiliferous , crinoidal, 
massive; quite similar to the 
limestone at 5361 1011 except 
somewhat sandy; a single mas­
sive bed with sharp contact to 
shale below . . . . . . . . . . . . . . . . . .  • 3 2 
Shale, slightly silty, dark gray, 
well laminated; contains thin 
feathery interlaminations of 
light gray siltstone; similar to 
shale overlying the limestone 
above . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Fossiliferous zone, consisting 
of . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 8 
(a) 411 shale, similar to above, 
with occasional fossils 
( crinoids , etc . ) ; occasional 
siderite nodules 
(b) 411 fossiliferous conglomerate, 
consisting of siderite nodules, 
shale pebbles,  and abun-
dant crinoid stems in a very 
sandy matrix 
NOTE : Relationships suggest a 
poorly developed bench of 
the Millersville Lime­
stone Member, Illinois 
Shale, medium gray, similar to 
shale unit overlying the 811 
fossiliferous zone above; 
contains inter laminations and 
thin beds of siltstone in­
creasing to 50 percent in 
lower 1 1 01 1 ;  grades into . • • • • • • 4 
Sandstone, light gray, fine 
grained, irregularly inter­
bedded with about 25 percent 
siltstone, as below. • • • • • • • • • . 6 
Driller 1 s depth marker • • • • • • • • • •  
Sandstone, as above, grading 
into siltstone, as below. . . . . .  5 
Siltstone, mediUm gray, massive, 
in beds 6" - 2 1 0 11 thick. . . . . . .  4 
Siltstone, similar to above ; 
containing zones of shale, as 
below, 4" - 1 1 011 thick. . . . . . . .  10 0 
Shale, medium dark gray; some 
feathery interlaminations of 














2 2  I L L I N O I S  S T A T E  G E O L O G I C A L  S U RV E Y C I R C U LA R  4 1 1  
Thick- Depth 
ness to base 
(ft! (in) (ft) (in! 
gray silts tone, n s  above (in 
4 - 18" beds) , constitutes 
about 25 percent of the inter­
val; occasional minor slump 
structures are present through-
out . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 0 
Shale, medium dark gray, with thin 
interlaminations of light gray 
siltstone (10 to 20 percent) ; 
quite similar to shale above 
except lacking medium gray silt­
stone interbed s ;  very uniform 
lithology. . . . . . . . . . . . . . . . . . . . .  70 10 
Shale, grayish black, smooth, 
hard, fissile; occasional 
siderite nodules ; fossili­
ferou s ,  contains Pecten and 
os tracodes? • • • • • •  � • • • • • • •  
Sha l e ,  similar to above, except 
becomes more fissile and 
harder • . . • . . • . • • • . . . . . .  , . . . . . . 3 
Fossiliferous shale zone (Coffeen 
Limestone Member, Illinois) , 
consis ting of . . . . . . . . . . . . . . . . .  9}z 
(a) 212_11 sha l e ,  with abundant 
shell fragments ;  almost a 
coquina 
(b) 1 1311  sha le, dark gray, 
fossiliferous throughout 
(c) 4" shale ,  dark gray, many 
shell s ;  almost a coquina ; 
contains numerous crinoids 
Coal (Witt Coal Member, Illinois) , 
normally brightly banded; core 
perfectly intact with a �11 
shell zone 1; - '!;" below top . . .  0 6li; 
Claystone, l ight gray, very soft, 
crumbly; contains small lime­
stone pellets in lower 1 1 011 ; 
grades into . . . . . . . . . . . . . . . . . . .  9t 
Limestone zone, cons isting o f . . .  8 
(a) 811 claystone, similar to 
abov e ;  contains up to 
50 percent grayish yellow 
limestone in conspicuous 
lacelike or honeycomb net­
work 
(b) 6" limestone, very argilla­
ceous , medium gray, with 
darker gray pellets and 
nodules that may be of 
algal origin; conspicu­
ously interlaced with 
approximately 50 percent 
grayish yellow limestone, 
as above and below 
(c) 6" limestone, consisting 
of medium gray limestone 
nodules, as in above, in 
clay ma tr ix; interlaced 
with 50 to 75 percent of 
grayish yellow limestone 
Clays tone, medium gray, soft, 
crumbly; contains limestone 
pellets and nodules ; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Siitstone, very clayey, calcar­
eous, sideritic, medium gray; 
grades into • . • • • • • . • • • • • • • . . • •  
Sandstone, calcareou s ,  light 
gray, very fine grained; con­
tains about 10 percent inter­
laminations of siltstone, as 
below . . . . • . . . . . • . . . . . . . . . . • • . •  
Sandstone, siltstone and shale, 
irregularly interlaminated and 










7 l l  
713 
Thick- Depth 
ness to base 
(ft) (in) (ft) (in) 
gray, very fine grained; silt­
stone, medium gray; shale, 
medium dark gray; bedding 
throughout is irregula r ,  wavy 
to contorted ; contains numer­
ous zones of small scale slump 
structures ; upper part is 
principally sandstone and silt­
s tone gradually becoming more 
shaly downward; grades into . . .  31 3 
Sha l e ,  very silty, medium dark 
gray; interlaminations of silt­
stone and light gray sandstone, 
as in above unit, constitute about 
20 percent of the uni t ;  sharp con­
tact to coal below. . . . . . . . . . . .  37 0 
NOTE : The above shale is quite 
uniform in character and 
remains silty downward to top 
of coal with almost total 
absence of fossils, carbona­
ceous content, or other evi­
dences of coal roof litho­
logy; only fossil evidence 
seen was small fragment of 
bryozoa? and a fish scale? 
311 above coal 
Coal (Flat Creek Coal Member? , 
Illinois) , normally brightly 
banded ; core intact. • . • • • • • • • . 0 212 
Claystone, medium gray, extremely 
soft, crumbly, and grainy; occa­
sional very smal l  l imestone knots 
and pellets . . . . . . . . . . . . . . . . . . .  3 
Dril l er ' s  depth marker . • • • • • . . . •  
Claystone, similar to abov e ;  weakly 
laminated in bottom 611 ; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Shale, argillaceous, silty, medium 
gray, soft . . . . . . . . . . . . . . . . . . . .  0 3 
Limestone zone, consisting of. . .  1 0 
(a) 811 limestone, grayish 
yellow; quite similar to 
limestone at 706 1 211  except 
more bedded; nodular masses 
in lower part may be of algal 
origin 
(b) 411 shal e ,  as below, with 
approximately 50 percent 
limestone similar to above 
but composed mainly of 
small nodules that may be 
of algal origin; grades into 
Shale, silty, medium gray, rela­
tively soft ; contains several 
thin beds of siltstone and 
sandstone, light gray, calcar­
eous , fine grained; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Sha l e ,  medium dark gray, smooth, 
fissile; contains a few sider-
ite bands • • • • • • • • • • • • • • • • • • • • •  
Shal e ,  siltstone, and sandstone, 
interlaminated; consists pre­
dominantly of medium dark gray 
shale, with feathery interlam­
inations, lenses, and thin beds 
of light gray, very fine-grained 
sandstone and medium gray silt­
stone; similar to the 36' 1111 
unit at 745 1 ;  sharp contact 
to shale below. . . . . . . . . . . . . . . .  20 8 
Shal e ,  dark gray, fairly smooth, 
fissile; fossils not observed; 
sharp contact to coal below . . .  8 
Coal , normally brightly banded; 













L A T E  P E N N S Y L VA N I A N S T RA TA I N  T H E  I L L I N O I S  B A S I N  2 3  
Thick- Depth 
ness to base 
(ft) (in! (ft) (in) 
rather shaly zone 2 - 411 be-
low top . . . . . . . . . . . . . . . . . . . . . . .  1 . 3 
Clays tone, medium gray, very 
soft, chippy, and crumbly. . . . .  0 
Shale, silty, medium gray, with 
feathery interlaminations and 
thin beds of siltstone; top 
1 1 0" very soft and clayey; 
contains siderite bands and 
lenses;  grades into . . . . . . . . . . .  4 
Shale, slightly silty, medium 
dark gray, fissile, strongly 
jointed; contains a prominent 
211 fossiliferous clay or iron­
stone band containing crinoids 
and shell fossils 11" from base; 
occasional minute fossils were 
observed in the shale above and 
below the more fossil iferous 
band . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Coa l,  nonnally brightly banded; 
core intact . . . . . . . . . . . . . . . . . . .  O 8 
Claystone, medium gray, very soft, 
grainy; occasional l imestone 
nodules in bottom 6"; grades 
into • . . • . • • . • • • • • . • • • • • • • • • • • •  
Limestone in claystone matrix; 
top 611 about 25 percent lime­
stone; bottom 211  very argilla­
ceous 1 imes tone ; meditun gray 
and grayish yellow; much lace­
like network of calcite similar 
to that seen in limestones be­
low several of the higher 
coals . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Claystone, silty, medium gray; 
contains nodules of limestone, 
as above . . . . . . . . . . . . . . . . . . . . . .  2 
Siltstone, medium gray; feathery 
interlaminations and occasional 
thin beds of light gray, very 
fine-grained sandstone; top 
5 1 011 contains a few shaly zones 
and is increasingly argilla­
ceous and soft toward top ; a 
few limy nodules and crack 
fillings in top 3 1 011 ; sharp 
contact at base. . . . . . . . . . . . . . .  18 10 
Sandstone (Mt . Cannel Sandstone 
Member, Illinois) , light gray, 
fine grained, in beds predom­
inantly 2 - 6" thick; minor 
amounts of shale in streaks 
and thin laminae ;  contains a 
:};" coaly band at 8641 and 
carbonaceous and coaly lamin­
ations in a 3" zone at 878 1 ; 
sharp contact to shale below. . 29 
Shale, silty, medium gray, well 
laminated to fissile; no 
fossils observed ; sharp con­
tact to limestone below • . . • • • •  
Limestone zone (Carthage Lime­
stone, Kentucky ; Shoal Creek 
Limestone Member, Illinois) , 
cons isting of . . . . . . . . . . . . . . . . .  10 
(a) 311 shale, dark gray; a 
conglomerate of shells and 
siderite nodules in a dark 
matrix 
(b) 6 1 7 11 limestone, light olive 
gray; top 6" very argilla­
ceous ; fossil iferous ; abun­
dant consp icuous crinoid 
stem segments ; very dense; 
has wavy bedding and con­














ness to base 
(ft) (in) (ft) (in) 
parting s ;  basal 2 1 0 11 is about 
equally dense but slightly 
darker and more abundantly 
fossiliferous ; sharp contact 
to shale below 
MODESTO FORMATION (ILLINOIS) 
Shale, dark gray, dense, 
fissile . . . . . . . . . . . . . . . . . . . . . . .  0 
Driller 1 s depth marker • . . • . • • • • •  
Shale, as above. . . . . . . . . . . . . . . . .  5 
Coal zone (New Haven Coal Member , 
Illinois) , consisting of. . . . . .  0 
(a) 111 pyrite band, fossili­
ferous at contact with 
shale above 
(b) 611 coal; driller reports 
that coal was ground out 
during coring but estimates 
it might have been about 
611 ; several bit-worn pieces 
of normally brightly banded 
coal up to 1211 thick were 
recovered 
Claystone, medium gray, very soft, 
crumbly ; contains limestone 
pellets and nodules up to l" 
diameter beginning about 2 1 011 
below top ; nodules may be of 
algal origin. . . . . . . . . . . . . . . . . .  3 0 
Limestone, and silty clays tone ; 
top 4", a 4" zone near the 
middle ,  and the bottom 3 11 are 
composed of medium gray to 
grayish yel�.ow nodular l ime­
stone containing a lacelike 
network of calcite crack 
fillings with about 25 percent 
claystone matrix; somewhat re­
s embles the limestones associ­
ated with claystones below the 
next three overlying coals;  the 
remainder of the member is 
composed of claystone and silt­
s tone with minor amounts of the 
described limestone beds . . . . . .  3 
Driller 1 s depth marker • • • • • • • • • •  
Siltstone and sandstone, light 
gray, and shale, medium gray; 
interbedded and interlaminated; 
upper 6 1 011  is about 50 percent 
sandstone and 50 percent silt­
s tone; lower part is 30 percent 
sandstone and 70 percent shale;  
grades into. . . . . . . . . . . . . . . . . . .  10 0 
Shale, silty at top, medium gray; 
abundant feathery interlaminations 
of light gray siltstone; becomes 
finer and more fissile down-
ward ; grades into . • • • • • • • • • • • •  
Shale, medium dark gray, rela­
tively smooth, thinly lamin­
ated; numerous siderite bands 
and nodules • • • • • • • • • • • • • • • • • • •  
Shale, similar to above except 
darker and very thinly lamin-
ated; contains occasional pele­
cypod and ostracode fossils 
throughout ; bottom 211  contains 
abundant broken shell frag-
ments • • • • • • • • • • • • • • • • • • • • • • • • •  
Coal , somewhat shaly, normally 
brightly banded; core fairly well 
preserved but has several broken 
zones; relationships at base of 
coal are somewhat obscure but 
no underclay or seat earth 

















underlying unit • • • . • • • • . • . • • . .  0 10!;; 
Sandstone, light gray, very fine 
grained, thinly interlaminated 
with about 50 percent medium 
gray siltstone and medium dark 
gray shale, as below; core has 
conspicuous striped appearance; 
grades into . . . . . . . . . . . . . . . . . . .  11 
Siltstone, medium gray, and shale, 
medium dark gray; interbedded 
with about 5 to 10 percent 
light · gray sands tone in feathery 
interlaminations decreasing 
in prominence downward ; be­
comes more shaly at base and 
grades into . . . .  • • • • • • • • • • • • • • • 22 
Shale, silty in upper part, med-
ium dark gray, well laminated; 
becomes finer grained and darker 
downward ; occasional fossils in 
the lower part ; grades into . . .  30 
Fossiliferous zone (Macoupin 
Limestone Member , Illinois) , 
consisting Of • • . . • • • • • • • • • • • • •  
(a) 9" shale, dark gray, very 
fossiliferous , marine; 
middle 411 is medium gray, 
dense, almost a limestone 
(b) 2 1 2 " shale,  dark gray, 
abundant small fossils , 
some pyritized 
(c) 21 511 shale, black, dense ,  
fissile, sparingly fossili­
ferous ; sharp contact to 
(d) 4101 1  shale, silty, medium 
gray, moderately fossili­
ferous throughout; becomes 
medium dark gray in lower 
part 
Driller 1 s depth marker • • • • • • • • • •  
Shale, similar to above , medium 
dark gray, relatively smooth, 
sparingly fossiliferous • • • • • • •  
NOTE : 5 1 core loss reported by 
driller; uncertain of 
position; lithologies sug­
gest the loss of a coal 
horizon; fauna in the 
above unit appears to be 
mostly pelecypod ; however, 
identification is uncertain 
Core loss noted by driller • • • • • •  
Claystone, medium gray, soft,  
crumbly ; small limestone 
pellets • . . • • • . • • • • • • • . • . . • • • . .  
Limestone and claystone, medium 
gray; claystone contains nod­
ules and nodular beds up to 2" 
thick of medium dark gray lime­
stone and grayish yellow lace­
like crack fillings • • . • . • • . . • .  
Shale, medium gray, smooth, rather 
fissil e ;  no fossils observed; 
occasional siderite nodules • • •  
Carbonaceous shale (possible coal 
horizon) , medium gray clayey 
sha le;  laminated but micro­
slickens ided; contains very 
abundant finely disseminated 
carbonaceous debris;  sharp 
contact to underlying clay-
stone; lithology is strongly 
suggestive of weakly developed 
coal horizon • • • • • . • • • • • • • • . • . .  
Claystone, silty, medium dark gray, 
relatively hard; lithology sug­


























ness to base 
!ft! !in) !ft! !in) 
but Stigmaria not obs erved ; 
grades into . . . . . . . . . . . . . . . . . . .  0 
Shale, medium gray; about 25 per­
cent interlaminations of light 
gray siltstone or very fine-
grained sandstone. . . . . . . . . . . . .  4 
Driller 1 s depth marker . • • • • • • • • •  
Shale, as above; sharp basal 
contact. . . . . . . . . . . . . . . . . . . . . . .  O 
Fossiliferous zone, including 
conglomeratli..c sandstone and 
shale • • • • . • • • . . • • . • . • • . . . • • . • •  
(a) 11" siltstone, very argilla­
ceous, medium gray; approaches 
a very silty claystone ; sharp 
contact to 
(b) 3 1 011 shale, medium gray, 
siltstone, medium gray, and 
sandstone, light gray; irreg­
ularly lnterbedded and inter­
laminated; contorted bedding 
in some zones 
(c) 2 1 1011 sandstone, calcareous , 
light gray, conglomeratic, 
fossiliferous; consists of 
shale and siderite in irre..,.. 
gular tongues and lenses ; 
contorted bedding ; upper 
part contains occasional 
brachiopods and broken fossil 
fragments 
Sandstone, light gray, and siltstone, 
medium gray; numerous siderite 
nodules ; very irregularly inter­
bedded and interlaminated (con­
torted bedding) with about 25 






below. • • • • • • • • • • • • • • • • • • • • • . • • 10 0 1049 
Shale, very similar to the 3 1 411 
shale at 1020 1 211 except tha t it 
contains a moderate amount of 
siderite bands and lenses ; 
abrupt basal contact . . . . . . . . . .  14 
Limestone, medium gray, dense, 
fine grained ; abundant car-
bonized plant fragments; no 
fossils discernible; sharp 
contacts at top and bottom 
to shale of uniform lithology, 
i . e .  the limestone appears 
as a parting in the shale . . . . .  4 
Shale, medium gray; 15 percent 
light gray siltstone inter­
laminations in top 10 1 ;  becomes 
medium dark gray, less silty, and 
with siderite nodules in middle 
parts ; bottom 10 - 15 1 becomes 
s lightly darker, thinner 
laminated, and relatively smooth, 
with occasional small pelecypods 
and trail-like pyritic mark-
1064 
1065 10 
ings. . . . . . . . . . . . . . . . . . . . . . . . . .  60 8 1126 
Limestone and fossiliferous 
shale zone (Cramer Limestone 
Member , Illinois) , consisting 
of . • • • • • • • • • • • • • • • • • • • • • • . • • • •  
(a) 511 limestone, very argil­
laceous, medium dark gray, 
very fossiliferous; con-
tains brachiopods, corals ,  
crinoids 
(b) 611 shale, black, fissile, 
hard, moderately fossili­
ferous 
(c) 3�" limestone, very similar 
to 511 limestone above; 
sharp contact to coal 
2� 1127 8� 
L A T E  P E N N S Y L VA N I A N  S T RA TA I N  T H E  I L L I N O I S  BA S I N  2 5  
Coal (Chapel (No . 8) Coal Member , 
Illinois) , norma lly brightly 
banded ; contains shale lenses 
and marine fossils in top 21 1;  




broken . . . . . . . . . . . . . . . . . . . . . . . .  0 6� 
Claystone, silty, medium gray, 
medium hard; grades into. . . . . .  4 
Sil ts tone , very argillaceous , 
soft, crumbly; contains 
nodules of freshwater l ime­
stone; essentially unbedded 
in top 2 1 011 ; grades into . . . . . .  8 
Shale, medium dark gray, and 
siltstone, medium gray, inter­
lamina ted; occas ional nodules 
of limestone, as in siltstone 
above . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Driller ' s  depth marker • . . • . . • • • •  
Shale, silty, medium dark gray, 
minor interlaminations of 
light gray sandstone; conspi­
cuous 1 1011 bed of sandstone, 
as below, 5 1 011 above base; 
very sharp contact to sand-
s tone below. • . • . • . • • . • • . • • • • • • 12 10 
Sandstone (Trivoli Sandstone 
Member, Illinois) , light gray, 
medium fine grained ; in beds 
� - 311 thick parted by dark, 
shaly interlaminations • • • • • • • •  
Sandstone (Trivoli Sandstone Member, 
Illinois) , as above, except 
thicker bedded; predominantly in 
beds 411 - 2 1 011 thick; sharp 
angular contact at base with 
some carbonaceous debris; 
occasional vitrain streaks 
and other thin coaly bands 
in bottom 5 1 011 becoming more 
prominent in bottom 1811• • • • • • •  14 0 
Shale,  slightly silty, medium 
dark gray, relatively hard, 
well laminated; becomes less 
silty and thinner laminated 
downward with pyritic trail­
like markings and occasional 
fossils in bottom 3 1 011;  numer­
ous fossils in bottom 31 1;  sharp 
basal contact. . . . . . . . . . . . . . . . .  4 
Limestone (Madisonville Limestone, 
Kentucky ; West Franklin Lime­
stone Member, Illinois) , medium 
gray; a single massive bed; dense ;  
abundant fossils; calcite-filled 
vertical fractures . . . . . . . . . . . .  4 
Claystone, very carbonaceous in 
top 21 1,  medium gray, relatively 
hard, slickensided; contains 
finely disseminated pyrite 
and siderite granule s ;  broken 
zone at bottom contact, but 
appears to grade into • • • • • • • • •  
Siltstone, medium gray, inter­
laMina ted with about 25 percent 
sandstone, as below; grades 
into • • • • • • • • • • . • • • • • • • • • . • . • • .  
Sandstone , light gray, fine grained, 
thinly laminated; shaly parting s ;  
grades into . . . . . . . . . . . . . . . . . . .  6 0 
Sandstone, light gray; shale and 
sil tstone , medium gray; regularly 
interlaminated giving striped 
appearance to core . . . . . . . . . . . .  4 
Sandstone, light gray above, 
medium gray below; grades 




















ness to base 
(ft) (in) (ft) (in) 
Siltstone, medium gray, relatively 
massive. . . . . . . . . . . . . . . . . . . . . . .  10 0 
Shale, silty in top 3 1 6" ,  medium 
gray, becoming medium dark 
gray, smooth, well laminated 
in bottom 4101 1  with occasional 
fossils in bottom part; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Shale, dark gray, fissile; occa­
sional brachiopods throughout ;  
moderately numerous fossils near 
top; sharp contact to coal . . . .  6 
Coal, normally brightly banded; 
shaly partings . . . . . . . . . . . . . . . .  0 
Clays tone, slightly silty, medium 
gray, relatively firm; Stigmaria 
present • • • • • • • • • • • • • • • • • • • • • . .  
NOTE : The underclay above is the 
highest in the core in 
which Stigmaria were well 
developed 
Clays tone, medium gray, very 
soft, crtJinbly. . . . . . . . . . . . . . . . .  4 
Clays tone, very silty, medium gray, 
much granular siderite; grades 
into . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Sandstone, light gray, fine 
grained. . . . . . . . . . . . . . . . . . . . . . .  4 
Driller ' s  depth marker • • • • . • • • • •  
Sandstone, similar to above, 
interbedded with about 50 percent 
medium gray coarse siltstone; 
grades into . . . . . . . . . . . . . . . . . . .  14 4 
Shale, silty, medium gray, relative-
ly hard. . . . . . . . . . . . . . . . . . . . . . .  5 8 
Shale,  silty, medium gray, and 
siltstone, medium gray; about 
50 percent each; bottom 41011 
mostly shale; becomes slightly 
fossiliferous and nonsilty in 
bottom part; grades into. . . . . .  23 
Fossiliferous zone, consisting 
of . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
(a) 1 1 2" shal e ,  dark gray, with 
sideritic bands and lenses, 
very fossiliferous; brachio­
pods, gastropods, crinoids 
observed 
(b) 3 '5"  shale,  grayish black, 
fissile, moderately numer­
ous fossils throughout ;  
contact to shale below is 
fairly sharp with no evi­
dence of a coal horizon 
other than the fissile 
shale; shale below is fossil­
iferous in upper part sug­
gesting a transitional contact 
Shale, medium dark gray, relatively 
smooth, well laminated; sparingly 
fossiliferous throughout ; moder­
ately fossiliferous in upper 
part ; contains a dark fissile 
zone from 1281 - 12861 but 
otherwise is very uniform rela­
tively smooth shale with sider­
ite nodules and is somewhat 
unique in containing fossils 
throughout its entire length ; 
fossil content does not seem to 
increase near top of coal. . • • • 25 
Coal (Danville (No. 7) Coal Member, 
Illinois) , nonnally brightly 
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